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Code Gender Design Role
Programming 

Experience
Data 

Experience

T1 M Student None None
T2 F Student None None

T3 F Industry-so ware None Basic
T4* F Industry-so ware None Basic

H1* M Industry-freelance Basic Basic
H2 F Industry-so ware Basic Basic

F1 F Industry-so ware None Basic
F2 F Industry-so ware Basic Expert

B1 F Industry-so ware None None

I1 M Academic None Basic
I2 M Industry-design firm Expert Expert

I3 M Academic Expert Expert
I4 M Industry-freelance Basic Basic
I5 F Academic Basic Expert
I6 M Industry-laboratory Basic Expert

Semistructured Interviews

One 2-hour Exercise (Time Travel)

Two 2-hour Exercises (Time Travel)

One 2-hour Exercise (HBO)

10 hours observation at hackathon (FitBit)*

3 hours observation at hackathon (Bug Tracking)

Unstructured Interviews*

our designers
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“I am amazed at what people will sit through in terms of 
doing something manually... not all of it is unenjoyable....

There’s something great about just sitting there [with] my 
music on... [and getting] it perfect.”
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1. Designers did not necessarily dislike manual encoding

2. The cost of manual encoding prevented variation



“I sketched that I was going to do [one thing]... but once I 
got it on the page, I saw something else....

If I twist this, then the whole grid is going to change, and 
I’m going to have to... manually reset [everything].”
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“You gain insight by working directly with the data. The 
best designers are the ones that will open up Excel and
manipulate the data before they get to the graphics part.”

DATA

E X P L O R AT I O N
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1. Designers did not necessarily dislike manual encoding

2. The cost of manual encoding prevented variation

3. Manual encoding was a form of data exploration

4. Data exploration & manipulation related to experience
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E X P L O R AT I O N

Movie Release Start Stop
Timeline 2003 2003 1357
Terminator 3: Rise of the Machines 2002 2004 2033
The Butterfly Effect 2004 2004 1980
The Jacket 2005 1992 2007
Timecop 1994 1929 1994
Meet the Robinsons 2007 2007 2037
Star Trek 2009 2387 2233
Time After Time 1979 1893 1979
The Final Countdown 1980 1980 1941
Somewhere in Time 1980 1972 1912
The Terminator 1984 2029 1984
The Philadelphia Experiment 1984 1943 1984
Back to the Future 1985 1985 1955
Star Trek IV: The Voyage Home 1986 2286 1986
Flight of the Navigator 1986 1978 1986
Back to the Future Part III 1990 1985 1855
Terminator 2: Judgement Day 1991 2030 1984
Bill and Ted's Bogus Journey 1991 2691 1991
Army of Darkness 1992 1992 1300
A Sound of Thunder 2005 2055 -150M
Freejack 1992 1991 2009
Teenage Mutant Ninja Turtles III 1993 1993 1603
Timecop 1994 2004 1929
Star Trek: First Contact 1996 2373 2063
Frequency 2000 1999 1969
Black Knight 2001 2001 1328
Kate and Leopold 2001 1876 2000

Extra data point: Looper 2012 2074 2044
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5. Inferences about behavior were often inaccurate

6. Encodings remained unchanged until assumptions
     were shown to be incorrect

7. Inferences about structure were often separated from actual data
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Person

Appearances

Big Love

Boardw
alk Em

pire

Bored to Death

Carnivale

Curb Your Enthusiasm

Deadw
ood

Alan Taylor 6 director,producer director
Daniel Attias 6 director,producer
Timothy Van Patten 5 director,producer
Peter Phillips 4 producer
Julian Farino 4 director
Stephen Levinson 4 producer
Mark Wahlberg 4 producer
David Mills 3
Gregg Fienberg 3 producer director,producer
Meg Reticker 3 editor editor
Laila Robins 3 cast
Lance Reddick 3
Nina Kostroff-Noble 3
Jeremy Podeswa 3 director director
Reg E. Cathey 3
David Petrarca 3 director
Bobby Cannavale 3 cast
Mickie Reuster 3
Allen Coulter 3 director
Michael Ruscio 3
Brad Anderson 3 director
Bernadette Caulfield 3 producer producer
Steve Turner 3 producer producer producer
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5. Inferences about behavior were often inaccurate

6. Encodings remained unchanged until assumptions
     were shown to be incorrect

7. Inferences about structure were often separated from actual data

8. Designers did not vary from given data structure
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9. High-level elements, followed by sketching in data points

10. Encoding was a later consideration
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“You almost see masses and blobs and shapes, and the re-
lationship between them.”



O R D E R  O F

O P E R A T I O N S

“The way that [programmers] approach it is from the 
detail, back out... [for us], the data binding stuff is really 
less important at first.... If you start with specifications, 
you’ve limited your design world immediately.”
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11. Designers disliked tools that enforced a process

Excel

Processing

d3.js
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PAT T E R N S

9. High-level elements, followed by sketching in data points

10. Encoding was a later consideration

11. Designers disliked tools that enforced a process

12. Automation still resulted in manual labor

Excel

Processing

d3.js

Tableau

Illustrator



“I created a plot in Tableau and 

then exported to Illustrator...

I had to manually pull

[the labels] apart....

I did [a] donut chart in Excel because Tableau doesn’t have them. I then 

changed the colors [in Illustrator]... to get rid of the Microsoft colors.”

image: Sandro et al.: Tight Coordination of Protein Translation and

HSF1 Activation Supports the Anabolic Malignant State



“... I went to Processing. I
looked online [for] tutorials
to help me put the data into
[my] idea.... [From] my simple
Processing code,... I created
a .pdf, and brought it back
into Illustrator.

I teach myself programming when I don’t see any other way.”

image: A. Chesnais: ACM is Built on Volunteers’ Shoulders
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Excel OpenRefine DataWrangler
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